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Physician Supply and Demand in Anatomical
Pathology in Taiwan
Chih-Yi Hsu,1,2 Shih-Ming Jung,3 Shih-Sung Chuang4*
Background/Purpose: Anatomical pathology was not popular in Taiwan a few decades ago, with a severe
shortage of pathologists. However, there has been a steady increase in recent years, and now there is a threat
of oversupply. We evaluated supply and demand over the past three decades and compared the findings with
other countries.
Methods: We collected the enrollment data of pathologists and physicians from the Taiwan Society of
Pathology, the Department of Health, Executive Yuan, and Taiwan Medical Association, and analyzed equiva-
lent data from other countries. We sent questionnaires to pathology chiefs to inquire about future job vacancies.
Results: The number of pathologists has increased at an annual rate of 4.93% between 2004 and 2008, in
contrast to 3.7% for all physicians. There has been a net annual increase of 12 pathologists in the past 13
years. The estimated average number of consultant posts per year was nine, which was only one-third of
the average number of first-year residents (R1s). The number of pathologists/million population in
Taiwan was 14.83, which was comparable to that in Japan and South Korea but much smaller than that in
Canada and the United States. The ratio of pathologists to physicians in Taiwan was 0.97%, which was
higher than that in Japan (0.68%) and South Korea (0.64%), but lower than in Canada (1.32%) and the
United States (1.46%). On average, 1.79% of medical graduates chose pathology for their R1 training in
Taiwan, which was higher than that in the United States (1.50%) and Canada (1.10–1.20%).
Conclusion: Anatomical pathology is no longer a specialty that is facing a physician shortage in Taiwan,
and there is now a relatively high pathologist/physician ratio among Asian countries. We suggest that a de-
crease in the number of R1s in pathology is needed to maintain a balance between supply and demand.
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In Taiwan, the balance between physician supply
and demand is monitored and maintained by
the health authority, the Department of Health,
Executive Yuan, Taiwan. Constant evaluation and
fine-tuning are needed to maintain the balance
and to meet the changing demands of society and
socioeconomic conditions. In the past 20–30
years, during the 1970s to 1980s, the traditional 
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conception among Taiwanese was that anatomical
(or surgical) pathologists were more like labora-
tory personnel than “true” physicians such as sur-
geons who directly care for patients and are highly
respected. Furthermore, the salary for anatomical
pathologists was significantly lower compared
with that for clinicians. Not surprisingly, anatomi-
cal pathology was not a desirable career option for
medical graduates; thus, there was a great short-
age of anatomical pathologists. Although the gov-
ernment took some measures to try and attract
medical graduates into this specialty, the effects
were minimal and there were only about 100
anatomical pathologists nationwide at that time.
However, in more recent years, there have been
> 25 first-year residents (R1s) per year and up to
May 2009, there were 361 board-certified anatom-
ical pathologists in Taiwan. Anatomical pathology
is no longer a medical specialty that is facing a
physician shortage, but on the contrary, the threat
of oversupply seems to be emerging.
In Taiwan, anatomical pathologists are required
to complete 4 years of residency training before
taking the board examination and if they pass, they
are granted board-qualified status to practice as
consultant pathologists. The number of pathol-
ogy board certifications granted each year reflects
the increased number of practicing pathologists.
The board-certified pathologist status needs to
be retained every 6 years after fulfilling an ade-
quate number of continuing education credit
hours. Therefore, those who discontinue their
practice due to death, retirement, moving overseas,
or changing careers will not be able to renew their
board certification. Thus, the updated number of
board-certified pathologists might reflect the total
number of practicing anatomical pathologists.
The practice of anatomical pathologists in Taiwan
is mostly hospital or institution-based, with very
rare instances of commercial pathology labora-
tories. The workload of pathologists depends on
the amount and complexity of the specimens sent
in by their physician colleagues in other special-
ties in their respective institutions. Theoretically,
the total number of pathological specimens or
workload is proportional to the total population.
The entire population in Taiwan is stationary and
is projected to be decreasing because the birth
rate has declined dramatically in the past decade.
We presume that the total number of specimens
sent to anatomical pathologists from the entire
country will increase only slightly, mainly due 
to an aging population. With this presumption, we
could use reasonable workload for each pathologist
as an index for maintaining the balance between
physician supply and demand in anatomical
pathology.
We evaluated the supply and demand of
anatomical pathologists in Taiwan over the past
three decades by analyzing data from various
sources including telephone survey and ques-
tionnaires. We also compared the findings with
other studies of East Asian and North American
countries. Our results could serve as a reference
for managing physician supply and demand in
anatomical pathology in Taiwan for the next 10
years. This might also serve as a model for keep-
ing the “homeostasis” between physician supply
and demand of other “minor” specialties such 
as nuclear medicine, for which, practice is also
hospital-based, as is pathology.
Material and Methods
We collected the annual enrollment data of board-
certified anatomical pathologists and pathology
residents in Taiwan, provided by the Taiwan
Society of Pathology, population data, and annual
total number of physicians in Taiwan, from the
websites of the Department of Health, Executive
Yuan and Taiwan Medical Association (TMA).1,2
As every physician practicing in Taiwan must be
registered as a member of the TMA, the number
of new TMA members represents the total num-
ber of R1s in Taiwan. We conducted a telephone
survey (July 20–24, 2009) of all pathologists who
passed the board examination from 2006 to 2008
to understand better their career situation and the
job market in anatomical pathology in Taiwan.
In addition, we sent questionnaires on July 20,
2009, to pathology chiefs of all medical institutions
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in Taiwan (n = 55) to inquire about projected job
openings for new consultant pathologists for the
next 5 years starting from 2010.
We searched for comparable data from studies
in Japan,3–5 South Korea,6 Canada,7 and the
United States,8 the website of the World Health
Organization,9 and the medical association or
pathological societies in these countries. We com-
pared the following three parameters for each
country, including: (1) the number of anatomical
pathologists per million population; (2) the ratio
of the total number of anatomical pathologists
to that of all physicians; and (3) the percentage
of medical graduates who enrolled as R1s in
anatomical pathology among the total number
of graduates each year.
Results
The numbers of anatomical pathologists and all
physicians in Taiwan are plotted chronologically in
Figure 1. The total number of anatomical pathol-
ogists increased at an annual average rate of 4.08%
from 1998 to 2008, with a higher rate (4.93%)
in the more recent 5 years from 2004 to 2008. By
contrast, the average rate of increase in the total
number of physicians was lower at 3.37% per year
during the same period.10 The total number of
anatomical pathologists has increased steadily in
the past 20 years, with the total number exceed-
ing 100, 200, and 300 in 1990, 1997, and 2004,
respectively. On average, there was an increase of
14.6 board-certified pathologists per year from
1995 to 2007.1 On the other hand, only 2.6
pathologists per year did not renew their pathol-
ogy license and were presumed to discontinue
their practice in the same period. This resulted in
a net annual increase of 12.0 pathologists in the
past 13 years.
The average number of anatomical pathology
R1s was 21 per year from 2001 to 2003. After 4 years
of residency training from 2005 to 2007, an aver-
age of 18 (86%) pathologists passed the board
examination. Up to May 2009, there were a total
of 361 board-certified anatomical pathologists 
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Figure 2. Age distribution of anatomical pathologists in
Taiwan, 2009.
Figure 1. Number of anatomical pathologists and physi-
cians in Taiwan.
in Taiwan, with the age distribution shown in
Figure 2. The majority (80.9%) of the anatomical
pathologists were aged ≤ 55 years old. There were
only 69 (19.1%) pathologists older than 55 years,
including 34 (9.4%) between 56 and 60 years
old and 35 (9.7%) > 60 years, who will reach the
official retirement age of 65 years in the next 10
and 5 years, respectively. These data indicate that
there will be an annual average decrease of seven
pathologists (35/5 or 69/10) at most because
some, if not all, officially retired pathologists
might move their practices to other institutions.
This is probably one of the reasons that the actual
number of non-renewal pathologists between
1995 and 2007 was low (2.6 per year).
The telephone survey of the 51 recently (2006–
2008) board-certified anatomical pathologists
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revealed that 46 (90%) served as practicing
pathologists, of whom, 44 (86%) were consultants
and two (4%) were fellows. The remaining five
included three who went aboard, one whose focus
was on research, and one who was out of reach.
The chiefs of 36 (65%) pathology departments
where a total of 183 pathologists practiced re-
sponded to our questionnaires. They indicated
that 21 new consultant pathologist posts would
be offered in the next 5 years starting from 2010.
If we extrapolated the data of 21 new posts per
183 practicing pathologists in the next 5 years,
there would be a total of 46 new posts among
the current 400 pathologists. There will be an aver-
age of nine vacancies per year, which is only one-
third of the average number (n = 26) of R1s in
the past 3 years, and is still a lot less than the an-
nual estimated number of pathology trainees
(n = 23) who will pass the board examination.
Table 1 summarizes the total number of physi-
cians, anatomical pathologists, newly qualified
physicians, and those who chose anatomical
pathology for their first year of residency training
in Taiwan. On average, 1.80% (23.9/1329.5) of
newly qualified physicians chose anatomical
pathology as their career from 2001 to 2008.11
The ratio (mean: 1.79%; range: 1.43–1.99%) was
higher than that of the proportion of all patholo-
gists to all physicians (mean: 1.11%; range:
1.01–1.17%).2 These data indicate that the num-
ber of anatomical pathologists has been continu-
ously increasing, and the rate of increase is
higher than that of the total number of physi-
cians in Taiwan.
Table 2 shows the number of anatomical
pathologists per million population and the ratio
of all anatomical pathologists to all physicians in
representative East Asian and North American
countries in 2006. The number of anatomical
pathologists per million population in Taiwan
was 14.83, which was higher than that of South
Korea at 11.68, and comparable to that of Japan
at 14.85, but it was much smaller than that 
of Canada at 25.54 and the USA at 44.31.2,3,5–9
The ratio of anatomical pathologists to all physi-
cians in Taiwan was 0.97% (339/35,000), which
Table 1. Cumulative numbers of physicians and anatomical pathologists as compared with the number of
newly qualified physicians and first-year residents in anatomical pathology
Year Total physicians AP New physicians R1 in AP
2001 30,232 306 (1.012) 1449 26 (1.79)
2002 31,194 337 (1.080) 1186 17 (1.43)
2003 32,032 355 (1.108) 1248 20 (1.60)
2004 33,036 369 (1.117) 1216 23 (1.89)
2005 33,987 383 (1.127) 1314 26 (1.98)
2006 35,000 408 (1.166) 1355 27 (1.99)
2007 35,992 407 (1.133) 1387 26 (1.87)
2008 37,151 428 (1.152) 1481 26 (1.76)
Data presented as n (%). AP = anatomical pathologists including residents; R1 = first-year resident.
Table 2. Total number of anatomical pathologists among all physicians and the population in Taiwan, Japan,
Korea, Canada, and the United States in 2006
Taiwan Japan Korea Canada United States
AP total 339 1901 561 832 13,420
AP/million population 14.83 14.85 11.68 25.54 44.31
Physicians/million population 1528.9 2183.8 1825.0 1934.8 3034.9
AP/all physicians (%) 0.97 0.68 0.64 1.32 1.46
R1 AP/all specialties (%) 1.79 NA NA 1.10–1.20 1.50
AP = anatomical pathologists; R1 = first-year resident; NA = not available.
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was higher than that of Japan at 0.68% and South
Korea at 0.64%, but lower than that of Canada at
1.32% and the USA at 1.46%.2–8 The average per-
centage of newly qualified physicians who chose
anatomical pathology for their R1 training was
1.79% (range: 1.43–1.99%) in Taiwan from 2000
to 2008.2 This figure was higher than that of the
USA (1.50%)12 and Canada (1.10–1.20%).13 The
ratio of newly qualified first year anatomical
pathology residents to all newly qualified physi-
cians in Canada and the USA was approximately
the same as the respective ratio of all anatomical
pathologists to all physicians (1.10–1.20% vs.
1.32% in Canada and 1.50% vs. 1.46% in the
USA). However, in Taiwan the ratio of R1 in anato-
mical pathology to that in all specialties was much
higher than the ratio of all anatomical pathologists
to all physicians (1.79% vs. 0.97%). This indicates
that in recent years, there has been a tendency that
too many newly qualified medical graduates chose
pathology for their R1 training.
Discussion
The professional career of anatomical patholo-
gists is longer than that of most other medical
specialties. Most anatomical pathologists obtain
their specialty board certification around the age
of 30 years, and the majority continue their ca-
reer until, or even after, the official retirement
age of 65 years, with a career span of ≥ 35 years.
Currently, there are 69 pathologists who are
older than 55 years and will be officially retired
after 10 years. However, a significant proportion
of them will continue their practice after retire-
ment age, as we currently observe the phenome-
non that many older pathologists who are well
past their retirement age are still practicing and
actively attending national pathology conferences
and society meetings. Consequently, the annual
average number of anatomical pathologists who
stop their career after the official retirement 
age is less than seven, as calculated solely by age.
The actual average number of non-renewals by the
pathology board was 2.6 persons per year from
1995 to 2007. Although there could be various
causes for pathologists to discontinue their prac-
tice, and there is a time lag from the time of ca-
reer change to next certification renewal, the
number of valid pathology certifications remains
the most reliable index of the number of practic-
ing pathologists.
Results of our telephone survey of recently
board-certified pathologists in the past 3 years
show that the majority of them had secured con-
sultant posts; two (4%) pathologists chose to be
fellows for additional training while awaiting a
secured post as consultant. The balance of supply
and demand seems to be adequate. However, we
should be paying attention to the estimated an-
nual job openings of only nine posts in the next
5 years while there has been an annual average of
26.3 new residents in the past 3 years, which is
nearly triple the vacancy rate.
The workload of anatomical pathologists is
dependent on the number of specimens sent in by
other specialties, which in turn is determined by
the size of the total population; therefore, the
number of anatomical pathologists should be
fixed at a certain proportion of the population. As
we can see from our analyses, there were signifi-
cantly larger numbers of pathologists per million
population in North America as compared with
East Asia. Furthermore, as shown in Table 2, the
number of physicians per million population was
similar in the three East Asian countries (1528.9
in Taiwan, 2183.8 in Japan, and 1825.0 in Korea),
as compared with a high number in the United
States (3034.9). The workforce in anatomical
pathology was similar among all three East Asian
countries. The three East Asian countries share a
similar culture; therefore, we can assume that the
current workforce of anatomical pathologists in
Taiwan is probably sufficient, or at least nearly
saturated, compared with that in Japan and Korea,
unless there are drastic changes in the National
Health Insurance policy or socioeconomic/political
conditions. Since the population growth is slow
and the birth rate is rapidly decreasing in Taiwan,
we speculate that the number of anatomical
pathologists in Taiwan is probably sufficient.
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The demand for pathological services be-
comes bigger as medicine progresses. We can ex-
pect that the progress in molecular pathology/new
technology and advancement of the pathology
subspecialty will create some additional demand
for anatomical pathologists. However, the level
of such demand is unpredictable. Furthermore,
the tight budget control over medical expenses
by the National Health Insurance might limit the
demand for molecular testing and minimize job
vacancies for molecular pathologists. However,
with the rapid advance in cancer target therapy
and personalized medicine, there is an increas-
ing demand for molecular pathological testing.
In response to this demand, the Council of
Taiwan Society of Pathology is currently organiz-
ing a subcommittee for the education of molecu-
lar pathology, and in the near future, for the
standardization and validation of molecular test-
ing nationwide. In this way, we might encourage
young pathologists into new fields that could
generate new revenues and ease the pressure of
the rapid increase in the number of anatomical
pathologists.
Personal interest in certain medical specialties
is an important factor for medical graduates when
it comes to career choice. The number of enrolled
trainees and future job prospects might also in-
fluence career choice, although there is a time lag
of 4 years from the start of R1 training to passing
the board examination and launching a career as
a consultant. If it is not properly monitored, sub-
stantial changes or imbalance between supply
and demand could create social problems. From
1998 to 2007, the increasing rate of anatomical
pathologists was an average 4.23% per year, which
was higher than the 3.38% for total physicians.
The rate was even higher (4.90%) between 2005
and 2007. The long professional life is not the only
factor that has led to the increase in anatomical
pathologists in Taiwan. The key factor was the
marked annual increase in first-year anatomical
pathology residents, which was reflected by the
fact that the ratio of first-year anatomical pathology
residents to the total number of R1s in all special-
ties (mean: 1.8%, range: 1.4–2.0%) was higher
than the ratio of all pathologists to the total num-
ber of physicians (mean: 1.1%, range: 1.0–1.2%)
from 2001 to 2007.
From our investigations, anatomical pathology
is no longer a medical specialty that is facing a
physician shortage. From 2005 to 2008, the aver-
age number of new residents per year has in-
creased to 26. If the board pass rate remains the
same, there will be an annual increase of 23 certi-
fied pathologists from 2009 to 2012. With this
rapid increase, the total number of anatomical
pathologists in Taiwan will be 400 in 2010. It will
reach 500 in 2015, which is double the number
from 2000. We suggest that the number of anato-
mical pathologists should be kept at a constant
and healthy proportion of the total number of
physicians. As compared with Japan and Korea,
where the ratio of anatomical pathologists to all
physicians in 2006 was 0.68 and 0.64%, respec-
tively, our ratio at 0.97% was high. The difference
between Taiwan and the other two countries has
probably been greater in the past 3 years with the
current increasing rate. As the ratio of all ana-
tomical pathologists to all physicians was 0.97% in
2006, we suggest that the relatively high ratio
(1.79%) of first-year pathology residents to R1s
of all specialties should be reduced to slow down
the rapid increase. Accordingly, with an annual
total of around 1400 medical graduates in
Taiwan, the ideal number of new pathology resi-
dents will be 15–17, with 14 passing the board
examination, on the assumption of an 80–90%
pass rate. In additional to traditional anatomical
pathological diagnosis, molecular pathological
diagnosis/testing is an emerging field for pathol-
ogists to expand their knowledge and service,
and to create new jobs and revenue.
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